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| OXYGEN ILLUMINATION IN GERMANY. 


The first attempts to obtain friends for the ‘lessié du 
Motay methods of illumination by oxygen, and to proc- 
: ure their introduction into use in Germany, were made 
in the Spring of 1870, at Frankfort-on-the-Main; and 
I have submitted the same to a thorough discussion, in 
opposition thereto (See Journal fuer Gasbeleuchtung for 
1870, page 493). Those trials led at that time to the 
conclusion that these methods were still altegether too 
young, to admit of a judgment regarding their value, 
and that they were adapted only for the illustration of 
physical or chemical lectures in a small way, or on a 
larger scale must be put upon a par with the electric 
light, applicable only when expense was no object. In 
cases where light was wanted of but small intensity, as 
in ordinary life, and for business purposes in the small 
way, they did not appear to present sufficient advan- 
tages. It is certainly encoureging to the view, that 
perseverance will always succeed in the long run, that 
these metbods have now attained, in beautiful and in 
many respects very satisfactory ways, to numerous and 
useful applications, 
: Indefatigable industry, combined certainly with heavy 
|| pecuniary sacrifices, have then, as it appears, after 
multitudes of experiments, succeeded; through simpler 
construction of burners and other apparatus; in arriving 
so near to the mark, that the question at this day may 
really be regarded and be hailed as one that is at last 
happily solved. 

It was reserved to Vienna to win the first conquests in 
these new and beautiful realms of light; and to the 
Royal Austrian ‘‘Credit-Anstalt’’ of that city the merit is 
due, that the happy efforts of the Engineer Bernhard An- 
dreae upheld the applicability of these methods on a 
great scale for ordinary purposes of illumination, and 
directed and carried out their introduction in the Em- 
press Elizabeth Western-Railway-Station in Vienna. 

It certainly needs, for the application of oxygen to 
illumination, as has been already proved, a gas richer 
in carbon and heavier than ordinary coal-gas, and only 
in cases where such a gas either is at hand or can be in- 
troduced, can oxygeu-illumination (to use a short term) 
be spoken of, as such. 

But few places indeed are in this condition. Time, 
th however, may bring about, that it will appear most ad- 
vantageous to adapt existing gas-works, requiring an 
enlargement of their apparatus and mains, to the man- 
agement of rich gas; and instead of enlargement and re- 
th laying of the existing mains, to erect an Oxygen- Works, 
and to lay for this a new system of mains alongside 
the old. 

By reason, however, of the fact that but the half of 
the volume of the rich gas, in oxygen, is necessary to 
produce the best results; the latter need not be so large 
or expensive as a system for coal-gas distribution. 

If any one would inquire into the causes of the chan- 
ges of views in regard to the usefulness of oxygen, he is 
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referred to the Review (‘‘Rundschau’’) of the Jour. fuer 
Gasbeleuchtung No. 22, 1872 (page 669). 

Whilst with the burn-~ with which trials were made 
of the new method in Paris and Frankfort-on-the-Main, 
the flame was found to be fatiguing and painful to the 
eyes of the observers; with the new burner, one may 
work hour after hour without the eyes experiencing any 
more fatigue than from common coal-gas. Why is this? 
The aspect of the new flame gives us quickly a genera) 
answer. It has a larger surface, with the shape ofa flat 
burner (Batwing or Scotch burner). Proof of this is 
easily obtained by arranging three flames of the maxi- 
mum candle-power obtainable on each system respect- 
ively, the first fed by rich coal-gas, the second consisting 
of one of the new burners in an atmosphere of oxygen 
gas, and the third an old Tessié burner with oxygen. 
The photometric results were as follows: 

















Surface of Candie- | Lightper (Ratios of Light 
__ . Flame, Power | Square inch. for Unit of 
in Square inch. Surface. 
i 27.0 12.0 0.44 i 
“ 6.5 10.5 1.75 4 
3 9.1 31.2 3.43 8 


It is apparent from this, that the light-emission from 
one surface-unit, which gives four times that of a flame 
of rich gas, or which (as this latter gives one and a half 





| times that of a common coal-gas flame of equal size) 
|may amount to-six-fold that of a coal-gas flame, before it 
| fatigues the eye; moreover that also the 8-fold (relatively 
| to the common gas, 12-foid) light-emission from equal sur 
face can no longer be endured by the unprotected eye 
without injurious consequences. 

The physiological constitution of the eye thus estab- 
lishes here a certain insuperable limit, 

The distribution of equally fine and almost wholly 
white light over a larger surface, is attained by trans- 
posing the gas currents. Whilst with the old burner, 
the oxygen passea into the interior of the flame and was 
surrounded by an envelope of the illuminating gas, the 
latter gas now takes the central position, and the oxygen 
forms the outer shell. The flame, which formerly re- 
sembled a narrow cylinder, coming to a conical point 
above, presents now the broad flat shape of the Scotch 
(batwing) burner, Such a burner, of ordinary kind 
and shape (made of soapstone) furnishes also the founda- 
tion for the better-shaped flame, which is obtained by 
that mode of supply of the oxygen established by mani- 
fold experiment to be suitable and satisfactory. The 
larger the amount of oxygen employed,, the smaller is 
the flame-surface ; and the less oxygen there is admitted 
the larger the form taken by the flame. When finally 
the oxygen is shut oft altogether, the illuminating gas 
burns on independently and regularly lixe any rich gas. 
Formerly, on the contrary, with the old burner, after 
shutting off the oxygen, there appeared a shapeless torch: 
like, highly fuliginous flame, from the rich gas, This is 
manifestly a substantial progress; for the great incon- 





By SIMON SCHIELE, of Frankfort-on-the-Main. 


(Translated by the Editor, from the “Yournal fuer Gasbeleuchtung” No. 2 of 1873.) 


venience of soot need never be feared with the new 
burnerswhich, particularly in Paris, in the experiments 
made with naphthalized gases, was announced as an 
essential defect. 

The setting aside of the naphthalization (Carburirung) 
of coal gas (considered in Paris as an essential obstacle) 
at almost every lighting-station, is placed in the fore- 
ground and pointed to as a recommendation of oxygen- 
illumination, and as a prime motive for the introduction 
cf these methods. This is a second advantage, the car- 
rying out ef which to a successful result must be placed 
to the credit of Vienna, In the Paris experiments were, 
and could be, used only ordinary coal-gas naphthalized, 
or rich gas made from Boghead Cannel, transported in 
strongly compressed form in cylinders; and the result 
arrived at, as to expense, was such as to make the new 
methods necessarily appear much too costly. It was 
differently managed in Vienna, where an existing Coal- 
Gas Works was so altered as to adapt it to the making 
of rich gas, an Oxygen Works erected close by, and the 
two operations now kept working together and adjusted 
to each other; this being the only proper way to attain 
to a judgment of the value and advantages of the new 
methods. There is here no need of the many contri- 
vances which had to be resorted to in Paris, and which 
cannot even yet be dispensed with there. The work is 
done in Vienna in the simplest and smoothest way, and 
with apparatus which every day arrives at greater and 
greater perfection. 

Open flames fed with oxygen, burn in the inner rooms 
of the Western-Railway Station, and diffuse so fine, 
white, clear and soft a light throughout the same, that 
the experienced eye, immediately surprised, seeks for 
the cause, which it quickly discovers; while even the 
inexperienced eye is sensible of an essential and benefi- 
cial change in the illumination in passing from other 
yooms in the Station House, in which the new methods 
are not yet employed. Equally fine are the entrance and 
exit halls, staircases and platforms, The light emulate® 
in whiteness the blueish rays of the full moon, as they 
spread over buildings, eclipsing the neighboring public 
streetlamps, which, in their comparative dimness, ap- 
pear of a far redder tint than our eyes have under other 
conditions been accustomed to judge. 

The flame no longer needs light-devouring, softening 
screens. On the contrary, freely and tranquilly during 
the darkness of the night, it illuminates the rooms and 
passages. 

The feasibility of this operation is due not only to the 
new burners, and to the free flame, but there is still a 
third cause, namely, that the regulation as well as the 
access of the gas-current have been so ingeniously modi- 
fied and simplified that any lamp-lighter, or person who 
‘can be trusted with the lighting-up of any building, can 
| manage the apparatus without any special knowledge or 
‘skill, The risks of explosion from admixture of the two 
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gases under accidental circumstances, which was former- 
ly, not without justice, prominently brought forward, 
have been greatly obviated; inasmuch as all the pipes 
and other fixtures are so taken care of, that, on the 
escape of either gas, it is conveyed away without 
coming into dangerous admixture with the other. The 
cocks, joints, elbows and all the fixtures have this con- 
struction; but it would lead us too far, and exceed our 
prescribed limits’ to give such description of all these 
confrivances as would be satisfactory. On a later occa. 
sion this may be brought about, but here the above hints 
must suffice, 

After these general illustrations, must now be brought 
forward the experimental results, upon which the same 
are founded. The experiments were made with instru- 
ments of precision, in the highest degree complete, 
which had been previously verified and were found to 
vary only within desirable limits of error, The photo- 
meter was Bunseus with movable disc, The barometric 
height,during the investigation, was about 740 m m., and 
the temperature of the laboratory (surrounding the dark 
photometer room) ranged between 66° and 70° Fahr. 

The density of the oxygen, still containing 26--28 per 
cent: of nitrogen, was 1.019 (Air = 1. and pure oxygen 
== 1.103) and that of the rich illuminating gas used was 
found to be 0.562. 

The Standard candles used were stearine (6 to the 
pound) with a height of flame of 48 millimetres (= 1.89 
inch), and a consumption of 9.25 grams (= 142% 
grains) per hour, 

The pressures on the gases before measurement were 
for the rich gas 10 m m., ( = 0. 394 inch) for the oxygen 
75 m m., (= 2.95 inch) (full gas-holder pressures). 

The burner was a concave-tip slit soapstone burner, 
which, with the rich gas alone. gave a light equal to 11.9 
of the above candles. 
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It is here to be remarked, that no change was made in 
the cock admitting the rich gas, but that as the admis- 
sion of oxygen was gradually and intentionally increased, 


the consumption by volume of the heavy gas diminished 
spontaneously and to a striking degree; inasmuch as the 
specifically-heavier oxygen opposes to the emission 
of the rich gas a greater resistance than the specifically. 
lighter atmospheric air. * 

During these experiments, there were employed two 
concave-tipped flat-flame burners, one for the rich gas: 
the other for the application of the oxygen. ‘They con- 
sumed equal quantities of the rich gas, and showed egual 
candle power, both before and after the experiments, 
The first flame was used as the unit for all comparisons, 
that is as the normal flame. The size of this burner was 
a medium one, of burners for such rich gas, and proves, 
as follows from a consideration of the figures, that the 
most advantageous hourly consumption of oxygen cor 
responds to about one half that of the rich gas, With 
asmaller oxygen-supply was the light-increase from the 
same quantity of ricb gas just so much diminished as 
is proportionel to such excess* 

In order to determine whether a similar relation 
establishes itself for smaller burners, under the medium 
size, a second series of investigations was carried on, 
which are tabulated below, in the same order as regards 
the columns of figures, as the above.- The mode of in- 
vestigation was the same as before, aud the rich gas used 
was found to have the same candle-power. 
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Hence it follows that even for the smallest consumption 
the employment of oxygen is still practicable and valun- 
able, inasmuch as with equal quantities of illuminating 


* As the difference between the oxygen used and the air is only 
as 1.019: 1, or leas than two per cent, while the retardation of flow 
of the “rich gas” by half its volume of oxygen amounts to-over 
20 per cent. (xp’t 6) it isnot easy to admit this suggestion of Hterr 
Schiele; and most readers will doubtless be disposed to look for 
some other explanation of the facts. 

(It should be stated that Herr Shiele, in his table, used milli 
metres for pressures, and litres for volumes. 1 have though; 
it best to reduce these to inches and cubic feet. It will be of inte- 
rest to some; to reduce also the feurth column under “Iilumina- 
ting Powers” to our usual standard of consumption of 5 feet per 
hour, instead of 3.53. Tiis reduction gives us for 


"RE Ppert@rrteuL eee a 


Experiment oe oe ee 
| 25.5 | 24.5 | 32.0 | 40.0 | 43.8 | 50.6 | 53.4 | 50.4 


Caadles 





It is not to be forgotten, nevertheless, that we get no precis, 
jdea of these candle powers even from these figures, on our usual! 
sperm-consumption of 120 grains standard, Schiele having used 
astearine eandle. The difference, however, can be but small.) 

H. W, 








gas almost 2'¢ times as much light is obtained; only the 
amount of oxygen brought into play is substantially 
greater, and the light becomes thereby still more pier- 
cing than that of the former ‘lessié bougie-burners, It 
may however, have operated unfavorably here, that for 
the smallest burner the regulator adapted for the me- 
dium burners must be employed, as none have yet been 
made adapted to these small burners. Nevertheless these 
experiments furnish an indication of the application of 
oxygen illumination in the small way, a thing which has 
been hitherto strongly doubted. The piercing character 
was apparent in the flame in experiment 13 and 14, 
whilst it was not observable in any of the previous expe- 
riments. The oxygen consumption here jumped suddenly 
from 90 to 100 p.c. For comparison, one of the old Tessié 
bougie burners was mounted, and it was found thereby, 
that when the maximum of light attainable therewith 
was reached (31 candles for 70 litres of rich gas = 62.75 
candles for 5 feet per hour), the oxygen consumption 
mounted to from 80 to 10@ per cent. of the rich gas, and 
the Juminous core of the flame had here so small a se¢- 
tion, that its rays were hurtful to the eye. With tbe 
old bougie-burner, not to speak of the unsteadiness and 
red color of the flame, suitable proportions of supply 
cannot be attained; whereas, with the new flat-flame 
burner of Andreae, of the sizes and numbers in ordinary 
use, none of these troubles follow, whether the oxygen 
or the illuminating gas bein excess. 

‘The oxygen used in these experiments was never so 
pure as is obtainable by the Tessié du Motay method (it 
contained 26 to 28 per 100 of nitrogen, whilst ordinarily 
but 12 p.c, is present), It stands proved therefore, though 
it was formerly disputed, that in this kind of illumina- 
tion very good results are attainable with oxygen by no 
weans pure, and this allows the belief that equal results 
would follow from much smaller proportions of pure 
oxygen. It should be taken into consideration, in this 
connection, that it costs no more, by the Tessié method, 
to make oxygen pure than impure, 

A retrospect of the figures tabulated above allows the 
recognition also of the following facts; When but a very 
small proportion of oxygen is combined with the rich 
gas, the effect is a diminution of illuminating power, 
which perhaps may be attributable to the manifest retar- 
dation of rate of emission of the rich gas, produced by 
the oxygen. The more oxygen added, up to a certain 
proportion, the more favorable its influence upon the 
light. When, with the same consumption of light-gas. 
this proportion is exceeded, there follows a recession in 
the light-evolution, and this is probably attributable to 
diminution of the temperature of the flame by the larger 
volume of oxygen to be heated to incandescence there. 
by. Evidence of this is doubtless afforded by the veil 
of visibly glowing oxygen, which, when an excess is 
used, always appears over the flame, as a prolongation 
thereof. 

Similar experiments were subsequently instituted 
with special reference to the size and form of the flames, 
under varying conditions, The same standard .candles 
were used as before, the oxygen contained 24% of ni- 
trogen, and had a density of 1.089, the rich gas having 
0.635 density. The room had a temperature between 
70° and 72°.5 Fabr., and the barometric range was from 
745 to 750 mm, 


Illuminating 


Size of Flames in 








Consumption per £ Pa 
hour Power. wg inches. 
Dum « 
é ces 
6 | | Calenl zs : } 
RichGas|\Oxygen} In | se. = 
Cub. feet |Cub.feet{Candles. en 0.4 5S ii: Height. 
ae | oka 
1) 247 | — 13 23.8 _ 2.05 1.97 
16] 1.38 | 0.67 12.4 45.0 71 1.18 1.57 
i7f 229 | 109 | 26 56.7 115 1 50 1.97 
18} 2.19 2.05 24 54.8 108 1 22 1.50 
19] 240 | 0.64 19.5 40.7 54 1 85 1.50 























[It may be well to reiterate here that in the above as 
inthe previous tables, Schiele’s litres have been calculat- 
el into cubic feet and his millimetres into inches and 
decimals thereof, H, W.] 
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Experiment 15, it is to be noted was made with the rich 
gas alone, without oxygen. 


Experiment 16 was made with a small ‘‘single light’ 
burner, which gave with the oxygen (and about half 
the consumpt of light-gas) no more light than No. 15. 


Experiments 17 and 18 were made with large ‘‘double 
light’’ burners, giving with the oxygen double as much 
light as No. 15. In 18 the oxygen-supply was augmented 
and, in 19 diminished, at random, from that which gave 
the maximum light. ‘The results were similar to those 
of the first experiments 1 to 8. With about 2 volumes 
rich gas, to 1 of oxygen the best light resulted, and 
either increase or diminution of the oxygen from this 
normal ratio, diminished the yield of light from equal 
volumes of the light-gas. 


These experiments, made at different times, all cor- 
respond among each other; and, as they were made in 
the presence of three Experts, and always verified by ihe 
same, they may be regarded as settled things. 


One question which occurs naturally, on considering 
the above figures is this: Do not these brilliant flames 
evolve, for equal amounts of light, far greater heat? 
To settle this, the following experiment, with such ap 
paratus as came to hand, was made. A copper vessel 
having very thin walls, was placed two centimeties 
(0.79 inch) over the highest tip of the flame and filled 
with half a litre (about 1.06.pint, U.S. measure water of). 
The rich gas flame,and the oxygen-fed flame of maximum 
candle-powers, were then alternately brought under this 
copper vessel, and the time Jetermined that was in each 
case required to heat the water to 149° Fahr. 


With the rich gas alone, with a consumption of 68 
litres (2.4 cubic feet) this time was 134g minutes, that 
is one pint of water took up in 13.5 minutes 149 Fahr. 
heat-units, say 11 units per minute. With 47 litres 
(1.66 cubic feet) rich gas, and 27.5 litres (0.97 cubic 
feet) oxygen, the time was 20 minutes, or say 7.13 heat- 
units per minute. 


This amounts to a heat evolution from an ordinary 
flame of rich gas, over 54 per cent. greater in the same 
time and with other conditions the same, as from the 
flame fed with oxygen. 


As, however, the candle power of the furmer flame 
was but 12.5, while that of the latter was 17.5, the heat- 





production for equal light-production was really wa = 
76 per cent greater without than with oxygen. Admit- 


ting that, for lack of suitable apparatus this experiment 
must be regarded as altogether a crude one, it nevertheless 
furnishes proof that the question raised above must be 
answered in the negative. 


Naturally, also, comparisons will be demanded betweeo 
the cost of oxygen-illumination, and that with rich gas 
or ordinary coal-gas. As, however, all ‘that has yet 
been done in oxygen-illumination has been on a compar- 
atively small scale, there can here be given but imper- 
fect data. To be on the safe side, it is best at present 
to adopt the view, that, as in the case of the first introd- 
uction of ordinary gas lighting, only those institutions 
and establishments could at the outset make use of it, in 
which economy over the methods of lighting then in 
use was a secondary consideration; so here, in those cases 
in which the distinguishing of colors is of great impor- 
tance, and where oxygen-illumination is available, it 
will at first, and at once, be brought into use; such 
establishments being for example Dyeworks, Print: 
works, Manufactories of textile fabrics and tissues, and 
others too numerous to mention; also in cases where the 
better distinguishing of color-effects is aimed at, as at 
theatres, balls, exhibitions, etc. etc, 


Provisionally, while not quitejustly, we may take, for 
the purpose of a cost-comparison, the cost on the one 
band of a rich-gas, such as used in the experiments made 
in Vienna, and on the other hand the cost of oxygen as 
gaken for the basis of calculation of the cost of the ex- 
periments made in Paris. 


[Attempts have been made, but only with unsatis- 





factory results, to reduce Schiele’s estimates of cost to 
our American coin-values. We must rest satisfied with 
his general conclusion, as follows: Ed.} 


Equa! amounts of light, here 18 candles, cost exactly 
the same, whether obtained from the rich gas alone, or 
with the concurrence of oxygen. 


If we take the price of common coal-gas, as it stands 


according to the most reasonable estimate at the present 
day. 


We again find the ratio of cost between lighting by 
the common gas and by the oxygen, to be one of 
equality, when the illuminating power of the coal-gas is 
to that of the rich gas as 3 to 7, which may be regarded 
as commonly the case. 


When it is desired to have pure white light, and, with 
equal light production to suffer considerably less from 
heat, as in theatres, ball and concert saloons, working 
and waiting rooms etc., this kind of gas, at the cost 
above specified, will deserve and will gain the preference 
over every other mode of illumination; though for the 
general diffusion of the method time will still be needed, 
for the acquisition of confidence, and perhaps also for 
the attainment of a more moderate expense of manufac- 
ture for the oxygen than that cited as above from the 
Parisian estimates, 


In any case the principle of oxygen-illumination may 
at the present day be pointed to as one which has been 
fully and happily solved, and the most rapid extension 
practicable throughout its appropriate field of application, 
may justly be desired, and even presaged, 


But there is also another standpoint from which this 
new method probably deserves attentive consideration, 
From day to day, the moze coal there is taken out of 
the ground, the more threatening becomes the danger 
of scarcity. The most feasible way to economize this 
material has long been the problem and the aim of 
most branches of industry. It is destined to become 
much more than now the problem of the Gas-Making- 
Industry. The greatest economy in the employment of 
coal, to obtain from it the greatest possible light-pro- 
duction, must be kept in view more than heretofore, 
and to the attainment of such economy, oxygen.illum‘- 
nation, as the above investigations prove, is especially 
adapted. 


Should the Gas-Industry once come to this point (and 
the way thereto is already opened), that the whole of 
the carbon contained in the coal (especially in the tar in 
liquid form) shall be made available for lighting pur- 
poses in gaseous form; then, in so much as an important 
impulse will thus be given to the production of richer 
gases, the practicability of the expansion of the use of 
these beautiful and agreeable methods of oxygen-iliumi- 
nation, will be always on the inciease. 


A glance at the recent (and still in substance unchang- 
ed) method of preparation of the oxygen, according to 
Tessié du Motay, indicates nevertheless important simpli- 
fications and additions, which naturally result in a surer 
manipulation of the apparatus. Prominent among these 
is the improved purification of the oxygen. In this con- 
nection some further observations may be thrown out: 


In how far the method of employing the heaviest 
hydrocarbons (naphthaline, etc.) for illuminating pur- 
poses, of Dr. Philipps, talked about in the year 1870, 
can be employed in the direction of economical appli- 
cation of carbon in oxygen-illumination; and whether 
the more mechanical method of oxygen-preparation of 
Mallet will lead to a more reasonable allowance for cost 
of oxygen, than by the Tessié du Motay method—must 
be left to Time, which gives us experience, and settles dis- 
putes, for which as yet the author has found no favor- 
able opportunity. 


In opposition to the conclusions which were deduced 
in Paris from the experiments made there, the following 
remarks may here be introduced, to good purpose: 


1. In Vienna it was proved that the Tessié du Motay 
method in the hands of the Inventor, judging without 
prejudice and without regard to the achievements claim- 
ed in the prospectus of the ‘Tessié du Motay Company— 





that the illumination by this method comes no dearer 
than any other mode of lighting, and that it is perfectly 
well adapted for public illumination. 


2. The carbon in the rich gas, while possibly not alto- 
gether completely consumed, is yet consumed in all cases 
more completely and with greater light-production, than 
in any other mode of combustion hitherto practised. 


3. When the combustion of the rich gas is conducted, 
with the cooperation of oxygen, in burners adapted there- 
to (like the Andreae burners employed in Vienna, which 
however were not employed in Paris), and the two gases 
are adjusted to the proper relative proportions, there 
occurs no waste of either the one or the other gas. 


4. Since according to the recent altered methods of 
oxygen-illumination, a carburation at the place of burn- 
ing, may be wholly omitted; therefore the objections that 
have been formerly made, on this ground, become futile. 


5. The improvements and simplifications which have 
been made in oxygen-illumination in Vienna, particularly 
in the regulating arrangements, while in appearance 
scarce to be distinguished from the old regulators, permit 
nevertheless the possibility at present of conducting the 
gas into the interior of houses, with facility and 
over all parts thereof. 


6. To such perfection has the art of gas-lighting been 
brought, that ordinary coal-gas, which constantly varies 
in quality according to the raw material employed, can 
nevertheless be delivered in great uniformity of quality 
to the consumer. Just as well, even at the present day, can 
rich gas of uniform quality be delivered through pipes to 
very remote localities; and with the present construction 
ard manipulation of the Vienna apparatus, there can be 
no further doubt that oxygen also, of nearly uniformly 
good quality, can be always sent forward through mains 
over wide spaces. 


7. The results of the Vienna experiments and genera 
experience collected during the past year, have given 
abundant guarantee for the practicability of the oxygen~ 
illumination for all towns and even for large cities. As 
to the profitability of such an enterprise, it is quite as 
little to be doubted as that of any other gas-lighting 
enterprise, 


8. If the oxygen should again be delivered to the con- 
sumer, as heretofore, in a state of strong compression, 
this would deserve to be called ‘‘ advancing backwards,’’ 
after the practicability of distribution by means of pipes 
has been indicated, by its actual accomplishment, in 
Vienna. The mass of the public will show an increased 
desire for the advantages of the oxygen light only when 
the-oxygen can be delivered to them in a more convenient 
way, that is, through service~pipes. 


9. With regard to the question whether oxygen-~ 
lighting is, in a hygienic view, preterable to ordinary 
gas-lighting or not, there is nothing new to advance. 
When the oxygen necessary to combustion is furnished 
specially and directly to the flame, that of the room 
lighted by the latter is of course not drawn upon, and 
when the hydrocarbon employed for the production of 
an equal amount of light is diminished in amount, the 
amount of carbonic acid resulting from the combustion 
must be proportionally less than in the case of ordinary 
gas-lights, Both these circumstances indicate at least 
that the new method cannot be more injurious than 
the old. 


In conclusion, it is safe to assert that as soon as oxygen 
is furnished more readily and cheaply, more technical 
applications thereof will be discovered than we at 
present know of or can imagine. 

















